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(54) YCTP014CTBO fl/lfl BbinPAB/IEHHH 
06CA/JHOI/1 KO/lOHHbl 
(57) H3o6peTeHne otmocmtc« k He4>T«HOM m 
ra30BOPi npoM-cTw m npeAH33HaweHO a** bu- 
npaaneHMfl o6caAHOM ko/iohhw (OK). Ue/ib - 
noobiweHne. HaAexHoc™ pa6oTM ycTp-ea 33 
cneT npeAOTBpaineHww ero 3aK/iMHMBaHwn b 

CKB3>KMHe npM OAHOBpeMeHHDl* 3K0H0MHM 

3HepropecypcoB 3a cmct o6ecneMeHMsi bo3- 
moxhoctm yMeHbiueHM« KpymiMero momcht3. 
fl/in 3Toro Kopnyc (K) 1 ycip-Ba MMeeT kohmmc- 
CKne npnMyio m o6paTHwe HanpaB/iaiOLUMe. a 
Ha ero HapyxHOrt noBepxHoc™ Bbino/iHeHu 
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Ko/ibiieBOfl na3 2 u paAuanbHbie naaw 10. flo- 
c/ieAHMe mmc»ot b nonepGMHOM ceMenwn K 1 
paBHOMepHo M3MeHAK)iuyK)Cfl r/iy6wHy /uifl pa- 
Ana/ibHoro nepeMemeHMn po/iuxoa (P) 5 m 6. 
Koropwe pa3MeuAeMbi e na3ax 10 c dosmowho- 
CTbio paAna/ibHoro nepeMementiq. B xo/tbUG- 
bom naay 2 noc/ieAooaTe/ibHo c 

B03MO)KHOCTblO BpaiACHWfl OTHOCHTe/lbHO npO" 

AO/ibHow ocm K 1 ycTaHOBneHbi xo/ibqa 3. 4 w 8 
c nasaMM 9 Ha o6paineHHwx Apyr k APyry no- 



BepxHocTwx, rAe pacnonoxeMbi BwcTynw. .fl/iw- 
na na30B xo/ieq 3, 4 m 8 b nonepennoM n/iocxo- 
ctm K 1 paBMa eennHMHe paAwa/ibHoro 
nepeMemeHMw P5m6. Me*Ay xo/ibqaMM 3. 4 

VI 8 C B03MO*HOCTbK) BpameHWfl Boxpyr CBOeM 

ocm pa3Meiuen btopom p«a P 5 w 6. B c/iysae 
CMATMfl OK Ha KaKOM-To ee yMacnce no BceMy 
nepuMeipy awnpaB/ieHne OK 6yAeT ocymecT- 

B/lflTbCfl HenOCpeACTOeHHO BC6MH MCTbJpbMH P 

5 ii 6. 4 m. 



H3o6peTeHiie othocmtca k He^TAHOii m 
ra30BOM npoMbiuineHHocTM. a mmchho k ycT- 
poridBaM A/in BunpaB/ieHMH o6c3ahom ko/ioh- 

hu. 

Ue/ibK) n3o6peTennfl nanAeTca noBwiue- 

HUe H3AOKH0CTW pa60Tbl yCTpOMCTB3 33 CMeT 

npeAOTapamemiR ero 3axnnHtiBaHUH b cxaa- 
xhhg npn OAHOBpeMeHHOw skohommm anepro- 
pecypcoB aa cmgt o6ecneMeHnn yMeHbtueHwa 
KpyTfliuero MOMeMTa. 

Ha<J>wr. 1 cxeMarnMHOM3o6pa>KeHonpeA- 
naracMoe yCTpoiiCTBo; na 4>wr. 2 - pa3pe3 A-A 
na 4>nr. 1; Ha cj>nr. 3 - pa3pe3 6-6 Ha <f>nr. 1; 
Ha <|>wr. 4 - TpaexTopwn nepeMemennw ocefi 
Bpamennn ponuxoB, ncpexaTbiBaioiuiixcfl no 

XMHTOtl M HGCMHTOW CTGHK3M 06C3AH0I4 KO/IOH- 
HW. 

YCTPOWCTBO COCTOMr M3 UM/lMHAPHHGCKOrO 

HMeKHAero KOHimecKyio npaMyio m o6paTHyio 
HanpaBnflHDtnyK) xopnyca 1, na HapywHOw no- 
oepxHocTM KOToporo Bbino/iHen Ko/ibiieBOi* 
na3 2, rAe noc/ieAOBaTe/ibHO pa3MemeHbi um- 
nMHApn^ecKne Konbua, BepxHee 3 m hmjkhgg 

4, MG)KAy KOTOpblMM yCTaHOBflCHU C B03M05K- 
HOCTbK) BpaiMGHMfl BOKpyr CBOCWI OCM BGpXHMM 
P«A PO/1MKOO 5 M HMKHMft p$»A PO/IMKOB 6, CHa6~ 
>K6HHblX pa3MeUiGHHWMM B BGpXHeCi M HMKHeft 
M3CTAX Ha HX TOPUOBWX nOBGpXHOCTJlX BblCTy- 

naMM 7. Me>KAy BepxnuM w hmkhmm p«AaMw 

PO/HIKOB yCTBHOBnCHO CpGAHee UU/lMHAPHMe- 
CKOG KO^bUO 8. BepxHGG 3, CpeAHGG 8 H hmjk- 
hcg 4 unnnHApuMecKiic xo/ibua BbinonHGHbi c 
na33MM 9 na o6pamenHbix Apyr k APyry noBep- 
xhoctpx, rAe pscnonoKGHw BbiCTynw 7 po/in- 
kob. Po/imkm 5 m 6 ycTaHOBneHbi b naay 2 u 
paAnanbHbix naaax 10 xopnyca. riaaw 10 xop- 
nyca wmgjot b nonepeMHOM cgmghmm Kopnyca 

paBHOMGpHO U3MGHfltOlUyK)Cn r/iy6MHy OT Bbl- 

CTynOB 11 k BnaA»naM 12 ai« paAwa^bnoro 
ncpCMGiueHnjj pontiKOB. Konbua 3, 4 m 8 ycTa- 

HOBHGHbl C BO3MO>KH0CTbK) BpameHUfl OTHOCM- 

Te/ibHO npoAO/ibMoti ocu Kopnyca. a amh3 
na30B 9 ko/igu b noncpcMHOrt n^ocKocni xop- 
nycs p3BHa paAua/ibHOMy nepeMemeHMK) po- 
/imkob. B xopnyce BbinonneH oceaoii Kanan 13. 



ydpoMCTBO pa6oTaGT cneAyK)innM o6pa- 

30M. 

YCTPOMCTBO H3 KOHOHHe 6ypM/1bHblX Tpy6 

cnycxaiOT b CKBa^MHy m npn aocthwchmh hm 
5 bgpxhgm rpannubi CM»Toro ysacTxa o6caAHOfi 
ko/iohhw cnycx npcKpauuaiOT. 3aTeM oMenb 
MeA/ienHo BpamaiOT xonoHHy 6ypn/ibHux 
Tpy6. Ec/in KonoHHa Tpy6 cbo6oaho Bpaiuaer- 
c« 3to yxa3biBaGT Ha to. mto pwaw po/imkob 

10 BepXHMM 5 M HM5KHMM 6 (<J>W\ 1 -4) GOIG He 

B3anMOAertCTByK>T co CMATbiM ynacTKOM 06- 

C3AHOM KO^OHHbl. He3HaMMTe/lbH0 yBG/lMHUB 

r/iy6nHy cnycxa ycTpo&CTBa, BHOBb spamaiOT 
KO/iOHHy 6yp.M/ibHux Tpy6. flanbHeMiuuw cnycx 
15 ycTpoMCTaa npexpamaiOT b tom cnynae, ec/in 
npn BpameHMM ko/iohhw Tpy6 B03HnxaeT co- 
npoTMBHGHne ce BpaiueHMio, mto CBWAeTe/ibCT- 
ByeT 06 ynope pohmkob ycTportCTBa b cmatum 
ynacTOK o6caAHOw ko/iohmw. riocne 3Toro co- 

20 3A3K>T UUpKy/lflUMK) npOMUBOMHOM XMAKOCTM 

b CKBa>KHHe, KOTopan npoxoAMT Mepe3 oceBOM 
xanan 13 xopnyca 1 m noc/ie awxoAa M3 Hero 
oMWBaeT ponuKw m cnoco6cTByeT mx oxna^Ae- 

HMK>. flpn BpameHMH KO/IOHHbl 6ypM/)bHbiX 

25 Tpy6 BpaiuaeTCfl xopnyc 1 ycTpowcTBa, npn 
3tom ponnK. naxoA«iAMMC» bo BnaAHHe 12 pa- 
AnanbHoro na3a 10 xopnyca (<t>vir. 4), oxa3biBa- 

eTCfl npM)K3TWM OAHOBpeMeHHO K CMWTOrt 

CTeHxe o6caAHOfi ko/iohhw m Any paAuanbHoro 
30 na3a xopnyca. B pe3ynbTaTe nero nponcxoAUT 
nepexaTbiBaHue ponnxa no ynoM«HyTUM no- 
BepxHocTWM o6caAHOw ko/iohhw u xopnyca yc- 
TpowcTBa. B to xe b peM « ponwx, 
pacnonoxeHHbiM c npoTHBonono^HOM CTopo- 
35 hu xopnyca 1. ynnpaeTCR a necMPTyK) CTeHxy 
o6caAHOM xo/iOHHbi m nepeKdTbiBdeTcn oaho- 
epeMeHHO no 3Toii noBepxHocTM m Any paAM- 
3/ibHoro na3a xopnyca. npn 3tom 
HanpsB/ieHuie nepexaTbisaHMn po/imkob n Bpa- 
40 meHwe, CBR3dHHbix c H14MM BepxHero, cpeAne* 
ro n HuxHero unntiHApuMecKHx xoneu 3. 8 w 4. 
coBnaAaeT c HanpaB/ienweM BpaiueHMn xopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTbiBaMUfl 
ponwxoa no Any paAwanbHoro nasa 10 ohh «3 
45 BnaAMHbi 12 nepeMeiuawrcw Ha Bepiunny 11, 
M JO conpoBoxAaetcp npwHyAMTe/ibHbiM obi- 
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.AQMWeHMeM PO/1HKOD 113 KOpnyca HO?} J\C\ACT- 

bmgm oo3HnxaK)uiero 6oKODoro (Bbinpaa/iflK)- 
mero) ycM/iM». ripn BWABwxeHMw pomixoB ux 
ewCTynw 7 nepeMemaKnrca no na3aM 9. koto- 
pwe npeAycMorpeHw o xo/ibuax 3. 4 w 8. I~lpn 5 
3tom TpaexTopup nepeMeii4eHM« ocu opame- 
hmh t)onnx3. nepexaTbiBaK)Luerocfl no hgcma- 
tom CTenxe o6caflHOM ko/iohhw. 6yAeT MMeTb 

BMA OKpyXHOCTM, n0K333HH0M H3 <}>Hr. 4 

cnnoiuHOM /lMHuew, uemp kotopom coanaAaeT 10 
c ueHTpoM o6caAHoii ko/iohhw. Ocb >Ke epa- 
ineHMfl po/tuxa, nepexaTbioaioaierocfl no cma- 
tom CTeHxe ko/iohhw m BwnpaDnfliomero ee, 
6yAeT nepeMemaTbCP no napa6o/iuMecKow 
TpaexTopnn. xoTopaw noxa3aHa na tow xe <f>n- 15 
rype nynKTwpHow nMHuew. 3to nponcxoAHT 
M3-3a Toro, mto ycw/iwe, neo6xoAHMoe a^h bw- 
npaB/ieHM« cmhtoi-o ynacTxa o6c3ahow ko/ioh- 
hw ecerAa Menbwe yew/inn. hco6xoammoi-o 
A/i» nepBUHHOM Ae<J)opMaunii tom we xo/iohh w. 20 
Po/)mk, nepexaTwaaiomuMCH no HecMWTow 
cieHxe o6caAHoi?i ko/iohhw, nepeMemaacb M3 
enaAMHw 12 na BepuiMHy 1 1 ana paAna/ibHoro 
nasa, OTOABwraeT xopnyc 1 ycrpoiiCTea ot ne- 

CMHTOW CTCHKM 8 CTOpOHy CMflTOW. BwABMWe- 25 

Hue po/inxoB M3 xopnyca npexpsiuaeTca 
noc/ie AOCTuxeHMfl mmh Bepujun 1 1 Ana paAn- 
a/ibHoro naaa. MaxcwMa/ibHoe paccTOflHue, na 
KOTopoe nepeMemaeTC» po/im. ownpaB/iRio- 

tUMPi CMflTyK) CTeMKy 06C3AHOM XO/IOHHW. 6y- 30 

AeT paBHO cyMMe paccTOAHMti. na xoTopue 
BWABuraiOTCfi na xopnyca ynoMHHyTwCi m npo- 
TMBO/iOKaiuuM eMy po/iMKn. B c/iynae cmhtmh 
o6c3aho* xo/iohhw Ha xaxoM-TO ee ywacrxe no 
eceMy nepMMerpy ewnpae/ieHue xo/iohhw 6y- 35 
Aer ocymecTB/iflTbca HenocpeACTBeHHo Bce- 

MH MeTWpbMW pO/lMKaMM. TaXMM 06p330M, B 

npouecce OAnoro o6opoTa xopnyca 1 ycTpow- 
CTBa BwnpaB/iweTCP ynacTox o6caAHo* xo/ioh- 
hw. paBnwrt no A/iMHe cyMMapHo* BbicoTe 40 
eepxHero m HuacHero p»aob po/imkob. flna bw- 
npaB/iennq HMwe/iewauiMx cmrtwx ynacTxoB 
o6c3ahom ko/iohhw ycTportCTBo AonycxaiOT M 
noBTop»K)T onucaHHwe onepanuw. 

45 

n p m m e p. flonycTMM o6caAHa» xo/ionna 
AnaMeipoM 299 mm (MapKa cia/iu K. ToniunHa 
CTeHKM 12 mm) CMATd Ha r/iy6nHe 3000 m. fl/ia 
Tpy6 TaxoM npoHHocm Hapyxnoe Aaa/ieHne. 
npn xoTopoM Hanp»>xcHMe b Tene Tpy6w aoctm- 50 
raer npenena TeKyMedn. paBno 130 xrc/cM 2 . 

3T0 3H3HMT. MTO A/l» CM»TM» o6C3AHWX KO/)OHH 

yxa3aHHOii npoHHocTM aoct3tomho napyxHoe 
Aaa/ieHne nop«AKa 130 xrc/cM 2 . fl/iq awnpaa- 
/leHMA TaxMx ko/iohh Tpe6yeTCJi Taxwe Aaa/ie- 55 
Hue (m/im 6oxoaoe Bwnpaa/iaiomee ycHnne) b 
npeAenax 130 xTc Ha xa^Awrt xaaApaTHwrt 
caHTMMeTp xoHTaxTa pa6onero 3/ieMenTa (0 
A3HH0M c/iywae po/imkob ycTpowcTaa co cma- 

TOM CTeHKOM 06C3AHOH ko/iohhw. 



YCTpoMCTBO cnycxacTCfl Ha rny6w!<y 3000 
m na 6ypn/ibHOM xo/ionne A^aMeTpoM 140 mm 
(Mapxa CTa/iM K, To/imnna ctchkm 10 mm). Plpn- 
BeAeHHWM Bee 1 nor. m Taxon ko/iohhw paBeH 
Pnp = 38,8 xrc/M. npeAen Texy^ecTM o, CK « 
5000 Krc/CM 2 . 

Bee Bcevi 6ypMnbHoii xo/)ohhw 6yAeT 

P = 38.8 -3000 = 116400 xrc. 

npn xo3<t><t>uunenTe 33naca npoMnocm 
K - 1.3 

°aoh. = - ~ 3846 xTc/cm 2 
Ohp = W+3rL : (1) 



Oh = 



SceM.tpy5u 



. S C eM.Tpy6w = 40.7cm 2 : 

116400 ^ ^ , 7 

M = 40 7 ^ 2860 k^c/cm 2 

MOMeHT conpoTMBnenup Kpy^eHMio 



w = 



n ' D 
16 



(1-^ 4 ) 



, d _0,12 _ 



rAe Dud- cooTBeTCTseHHo HapyxHwrt m 

BHyTpeHHMM A^aMeTpw 6ypM/ibHOM KO/lOHHbl, 

= 0.000244 m 1 = 244 cm 3 . 

H3(1) 

3 rLc =f/ 2 p - (J I . 
M 



W 



O np - a 



OTKyAa AonycTMMWM momcht. c kotopum 
mo>kho cxpynnBaTb 6ypvinbHy>o KO/ionHy &n* 
npnaeAeniifl ee bo apamenHe. 6ynei 

M = W fl^ 6 l = /3g46 2 - 2860^ 
=361 120 xf 3 . cm = 3611 xf • m. 3 
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Toraa ycunne. B03HMKatomee or aioro mo- 

MeHT3, C0CT3BMT 

Q =f =s= 40573 * rc - 

2 

tj\& Di - HapyxHbiii AwaMeTp xopnyca yCTpofl- 
ctb3 (ii3roTaBnMBaeTC» M3 YET AwaMerpoM 
178 mm), m. 

Rpw BwcoTe OAHoro po/iMKa 100 mm. A^a- 
Mdpe 40 mm m BbiABM^eHMM KaKAoro po/mxa 
M3 Kopnyca ydpOMCTBa Ha 5 mm nnomaab koh- 

T3KT3 Skom, pOnMKOB CO CMflTOVi CTeHKO* 0&- 

C3ahoA KonoHHw 6yAeT M3MeHHTbca or 1 AO 
145 cm 2 . 

BoKoeoe Bunpaenaiotuee ycunne, co3Aa~ 
saeMoe ycTpowcTBOM, paBHO 

3to ycwnwe no Mepe BbiABWweHMH po/in- 
kob us KdHdBKM Kopnyca vcToowcTBa 6vneT 
M3MeH«TbC» ot 40573 ao 280 id~c/cM 2 , mto 
3H3MMTe/ibHO npeBoexoAm ycn/ine f Heo6xoAM- 
Moe ahx BwnpaeneHUfl paccMaTpwBaeMotf 

CMHTOM OScaAHOM KO/lOHHbl. 

AzA 




(pu?2 



O o p m y n a n3o6peTeHMfl 

YCTpOMCTBO A1H BbinpaB/ieHMP 06C3AHOM 

ko/iohhw. BK/iKwatomee Kopnyc c kohmhcckm- 
mh npflMOii h o6paTHOM nanpaonnioiUMMM w 

5 KO/ibqeBbtM na30M Ha HapywHort noeepxHo- 
cth. noc/ieAOBBTe/ibHo ycTaHOB/ieHHbie b 
KO/ibueBOM naay Kopnyca Ko/ibqa c na3aMM Ha 
B33MMHO o6paiAeHMwx nosepxHOCTflx, ycia- 
HOB/ieHHbie na Kopnyce Me*Ay xo/ibuaMM c 

10 B03MO)KHOCTbK) Bpamenwa pOHMKH c BbiCTyna- 
mm b aepxHert m HMXHePi MacTnx, pacno/iowen- 
humh e na3ax Koneu, oTnuMatomeecu 

TeM. HTO. C UG/lbK) nOBWUJeHMP H3A6)KH0CTI1 

pa6oTbi ycTpof^CTBa aa cneT npeAOTopaiuemifl 

15 erO 33K/1MHMB3HHH B CKB3)KMHG npn OA M OBpC" 

MeHHO^ 3KOHOMMM 3HepropecypcoB 3d c^eT 
d6ecneMeHnn yMeHbweHwsi xpyTHiuero momch- 
Ta, Ha HapyxHOH noBepxHOc™ xopnyca bw- 
no/iHeHw paAwanbHwe na3bi, MMeioujue b 
20 nonepeMHOM ceneHMw Kopnyca paBHOMepHo 
M3MeH«K5iuyK)CR r/iy6nHy j\n* paAHa/ibHoro 
nepeMemeHun po/imkob, npimeM po/inxn pa3- 
MemeHbt b paAvianbHbix na3ax Kopnyca c 
B03MO)KHOCTbK) paAHa/ibHoro nepeMeiue- 

25 HHfl, KOAbUa yCTdHOBiieHbt C B03M0)KHOCTbK> 

Bpamennw OTHOCMTe/ibHo npoAonbHovi ocm 
Kopnyca, a A^MHa na30B xo/ieu b nonepeMHoa 
n/iocKOCTvi Kopnyca paBHa aenuMMHe paA"a/ib- 
Horo nepeMeiueHM« po/ihkob. 

40 



6-6 




(pu?3 



1563180 




(pup.k 



CocTaonTe/ib M./leBKoeea 
PeAaicTOp lO.CepeAa TexpeA M.MopreHTan KoppexTop H.MycKa 

3aica3 2245 Tupax 359 rioAmtCHoe 

BHl/IHflU TocyAapcTBeHHoro KOMwreia no M3o6peTeHH«M u otkp wth am npn TKHT CCCP 
1 13035. MocKoa. >K-35. Payuiocaa Ha6.. 4/5 



npon3BOACTaeHHO-M3AaTe/ibCKMM kom6hh at "naTem". r. VxropoA. y/i TarapnHa, 101 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(19) SU (11) 1663180 

(51)5 E 21 B 29/10 



Al 



l 

[1st page] 

(21) 4721422/03 

(22) 25 July 1989 

(46) 1 5 July 1 991 , Bulletin No. 26 

(71) Azerbajdzhan State Scientific 
Research and Planning Institute of the 
Petroleum Industry 

(72) N. G. Safarov, R. G. Mufid-Zade, T. 
K. Aliverdi-Zade, R. G. Kuliev, and V. N. 
Akimova 

(53)622.245.4(088.8) 

(56) USSR Inventor's Certificate No. 

905425, cl. E 21 B 29/10 (1982). 

USSR Inventor's Certificate No. 
467994, cl. E 21 B 29/10 (1975). 



[vertically along right margin] 

(19) SU (11) 1663180 



[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns I and 2] 

[see Russian original for figure] 
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annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 1 16,400 kgf. 

For a safety factor K - 1 .3 

^^e = ^ = ^-°=3846kgf/cm 2 

P 

C " = l ; 

pipe cress section 

Spipe cross section = 40.7 cm^ ; 

11640? 2 

" 40.7 a 
The torsional moment of inertia is 

Tt-D 3 



W 



. < £?. 0 . 86 

D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 

= 0.000244 m 3 = 244 cm 3 . 



From(l) 



o_2 _ 2 _ 2 . 
^tan ~ a /<m °n » 



2 ^.2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



,.. , ,3840-2860 
M = " = 244,/ 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf . 



D, 0.089 



2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 



0. 




Page 7 



1663180 



1663180 
8 



A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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